Informasi mengenai aktivitas imunologik, khususnya pada lepra subklinis, masih kurang. Karena Indonesia has the fourth highest number of leprosy cases in the world after India, Brazil and Myanmar. 1 Therefore, leprosy still contributes to public health problems in Indonesia. The treatment for leprosy takes a long time and the drop out rate is high. Thus, the prevention of leprosy spreading should be promoted, especially among the relatives who live together with the leprosy patient. To promote the prevention program, the immunopathology of leprosy, especially in the subclinical leprosy should be studied.
Indonesia has the fourth highest number of leprosy cases in the world after India, Brazil and Myanmar. 1 Therefore, leprosy still contributes to public health problems in Indonesia. The treatment for leprosy takes a long time and the drop out rate is high. Thus, the prevention of leprosy spreading should be promoted, especially among the relatives who live together with the leprosy patient. To promote the prevention program, the immunopathology of leprosy, especially in the subclinical leprosy should be studied.
The manifestations of leprosy are so varied as it depends on the infected individual's cell mediated immunity. 2 Since M.leprae is an obligate intracellular parasite, it is claimed that humoral immune responses are insignificant. In contrast, cellular immune responses, which results in macrophage activation are considered to be essential in limiting the bacterial multiplication and direct killing of the infected cells. of cytokines, including interferon (IFN)-. Ridley and Jopling showed that the enormous variation in the clinical manifestation of leprosy was the results of a spectrum of immunological reactivity. At one end of the spectrum is paucibacillary (PB) leprosy, where the activity of Th1 cells are more dominant and at the other end is multibacillary (MB) leprosy, where there is no specific immune reactivity. 4 The objective of this study was to find out the difference in IFN- production capacity among the groups of clinical, subclinical leprosy patients and sero-negative individuals living with a leprosy patient.
METHODS
This is an observational study using a cross sectional Diagnosis of leprosy was based on the findings of acid fast bacilli. The leprosy patients were divided into MB and PB leprosy: i.e. the patients with 5 lesions or less and diagnosed as intermediate, tuberculoid and borderlinetuberculoid leprosy were regarded as PB, and patients with more than 5 lesions and diagnosed as borderline lepromatous and lepromatous leprosy, were regarded as MB. All patients and their relatives who agreed to participate were included in this study. Exclusion criteria: patients or relatives who refused to give blood samples, or aged less than 17 or more than 60 years old.
Five mls of venous blood was drawn from each subject. The whole blood was centrifuged to separate the serum, which then stored at -20 0 C. Screening for subclinical leprosy for the relatives who stayed together with the leprosy patients was done by IgM anti PGL-1 test. These measurement was conducted in Tropical Disease Center, University of Airlangga, Surabaya. The INF- capacity production was analysed using ELISA commercial kits (Quantikine  , catalog number DIF50, R&D system, Minneapolis, USA) and was conducted by IDD Lab in Faculty of Medicine, Diponegoro University, Semarang.
The relatives were examined physically by a dermatologist. When they didn't show signs of leprosy and the level of IgM anti PGL-1 was less than 600, they were regarded as sero-negative (SN), but if the level of IgM anti PGL-1 was more than 600, they were regarded as sero-positive or subclinical leprosy (SL).
Analysis of the data was done using SPSS 10.1 for Windows. The levels of INF- capacity production among LP, SL and SN group were compared using Kruskall Wallis and Mann Whitney -U test, and P-values < 0.05 were considered as significant different. Further, IFN- levels of MB and PB patients were compared using Mann Whitney-U test, and boxplots-to compare IFN- levels in LP, SN and SL group, and between MB and PB group-were made.
RESULTS
Total subjects were 88, 26 were leprosy patients and 62 others were relatives who lived together with the leprosy patients. All of the subjects lived in Semarang, Indonesia.
There was no significant difference in age and sex among the three groups (LP, SL and SN). Table 1 shows the characteristics, IFN- production, and IgM anti PGL-1 levels of the three groups. Figure 1 shows the box plot of the IFN- capacity production of the three groups, while the P-values of the results of Mann Whitney-U test among the groups is shown in Table 2 . There was a significant difference in IFN- capacity production between MB and PB group, and figure 2 shows the difference of the IFN- capacity production between the two groups. 
DISCUSSION
The development of serologic methods for specific antibodies against M. Leprae lead to more findings of the sero-positive persons among those who were in close contact with leprosy patients. In the literature, SL (sero-positive leprosy) was identified as subjects, who have specific antibody against M. leprae, without clinical signs of leprosy. 5 In this study, 53.2% of the relatives who lived together with leprosy patients were having sero-positive or subclinical leprosy. This result was higher compared to the result of a study in Papua New Guinea, which showed 15% of SL, 6 but almost the same as the prevalence in South Sulawesi, which showed the prevalence of 55.6%. 7 In this study, the IFN- production capacity of the LP group was the lowest among the three groups. The LP group consisted of 15 subjects who had MB and 11 subjects who had PB leprosy. In MB type of leprosy, IFN- producing Th1 cells are anergic. On the other hand, the activity of Th2 cells are more apparent. The capacity of IFN- production in this group was low, and might be due to the anergic Th1.
Furthermore, there is unresponsiveness to IFN-, and the unresponsiveness is most obvious toward the lepromatous pole of the spectrum of leprosy and becomes less severe towards the tuberculoid pole. 8 Noguiera et al revealed that the T cells from MB patients failed to produce IL-2 and IFN-. 9 The unresponsiveness to IFN- was evident by the failure of IFN- to induce enhanced efferent (oxidative burst) and afferent effector function in M. leprae infected macrophage. 10 At least 4 major mechanisms which are mutually not exclusive are responsible for the unresponsiveness: (1) direct inhibition of T cells, macrophage or both by M. leprae, (2) inhibition of T cell responses by soluble factors from M. leprae stimulated macrophage, (3) development of antigen specific suppressor T cells, (4) inhibitory effects by helper and or cytolytic T cells. 8 In this study, the production capacity of IFN- in SL group was the highest among the three groups (LP,SL and SN), and therefore the difference in activity of Th1 cells in SL stage was the most apparent compared to the LP group. The production capacity of IFN- in SL stage was also different (P= 0.046) from the SN group. We supposed that the subjects in SN group just moved into adaptive immunity from innate immunity phase. Mean IgM anti PGL-1 in SN group was much lower compared to SL group. The higher level of antibody titre in SL group showed that the number of bacteria in the body was high enough and had been there for a long time. The larger number of bacteria and the longer time of interaction between macrophages and the Th1 cells in the SL stage might result in the higher production of IFN- compared to the SN group.
The SL group may develop into clinical stage of leprae or stay in the SL stage, without clinical signs of leprosy. 3 An other interesting finding was the wide range of IFN- production levels in SL stage. It is not clear whether the SL subjects with low IFN- production will develop into the clinical stage of MB leprosy, and the SL subjects with higher IFN- production will stay in SL stage or develop into PB leprosy. It is possible that the two poles of immunity spectrum in clinical leprae also exist in the SL stage. 5 In conclusion, the prevalence of SL among the relatives who stayed together with the leprae patients in Semarang was 53.2%. The IFN- production capacity was different between LP, SL and SN stages.
